J 




RJLS1 RJIS1 RJLS1 

J 




INTELLECTUAL PROPERTY OFFICE / / 

MINISTRY OF ECONOMIC AFFAIRS ^ A 
REPUBLIC OF CHINA 

This is to certify that annexed is a true copy from the records of this 
office of the application as originally filed which is identified hereunder : 



* n a 

Application Date 



: 2003 09 ^ 12 v a 



Application No 



< 



* : 092125187 



Applicant(s) 




Director General 

\ 






r 



/ 




txaa : &tl 2003 

Issue Date 

: 

Serial No. 



i ;' : 'V/ i- ? 



11 S> 



I 12 B 



09221141330 



J 



# w » m at m ♦ 

» t*BJH : ^IPC 0*1 : 

An automatic speech segmentation and verification system and its method 

Industrial Technology Research Institute 
>rUtA : ( + / Cheng-I Weng 

No. 195. Sec. 4, Chung Hsing Rd.. Chutung. Hsinchu 
m ft:(tX/^jt) t$RI / R.O.C. 

1. g & KUO CHIH-CHUNG 

2. $P&#/ KUO CHI-SHIANG 

3. CHEN JAU-HUNG 

4 FL, No. 87, Hsin-Chuang St., Hsinchuang Li, East Area. Hsinchu 

2. £ &,# 7 jcir^iL&m 25 HE 127 & 22 & 

No. 22, Lane 127, Chung-Cheng Rd„ Cheng China Li, Yung Kang City. Tainan Hsien 

3. mtt-fc 20 mfcfofc 1 -gt 89^ 123-2 3 3 
3F1.-3. No.123-2. Lane 89. Sec. 1. Kuang-Fu Rd.. Kin-Shan Li. East Area. Hsinchu 

m # *X/%X) 1.2.3. t#Rl / R-O.C. 



R3 • & S M : 2003 9 /? 1 -4 0 • 

[tes^tjHfc : iait (ftkE) ; ft* a ; f t*$ft*t motile,] 
l. & 
2. 
3. 
4. 
5. 

l. 

2. 

□ Hrt«t£.4fc [#-sU*te : ; am ;&* *K#t*i&3 



2 



t77-g-*fc1£-K.*&-g-*fc1®: • -T & & - #- fls C X ^ 5§P >/f if 
H ffij j& #j ** -g- t# # 4* ; #^*^-7tfe7f'JH^#e,^^^«sp 

* ' 3H-«***fi|4*ltt^tt-a-«.ife^f-bJ *J ' W ^ f'J A # *J tf 
t# -g- # t£ ft tf # # • ^ * # $J ff -fr ^- TO # H97 -a- * A £ 

tt-t-^-Tt^^^jL^^^ ; £ & ' # it 1$ it H m & & in -g- 

^ %k?& ?r & m it & i m ' &&%.%:it& i %.m # m 

i % -g- J£ it • 

An automatic speech segmentation and verification system and its 
method is disclosed, which has a known text script and a recorded speech 
corpus corresponding to the known text script. A speech unit segmentor 
segments the recorded speech corpus into N test speech unit segments 
referring to the phonetic information of the known text script. Then, a 
segmental verifier is applied to obtain a segmental confidence measure for 
verifying the correctness of the cutting points of test speech unit segments. 
A phonetic verifier obtains a phonetic confidence measure by using 
verification models for verifying whether the recorded speech corpus is 
correctly recorded. Finally, a speech unit inspector integrates the segmental 
confidence measure and the phonetic confidence measure to determine 
whether the test speech unit segment is accepted or not. 
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fc-ft,*. HI * : n (1)° 

€ J38 & *t 1 ff # 1 1 

to iff *J SS 12 # >W tf -g- # it 121 

■fefl -I- 4fc ^ H 1 3 ft -g- J& % £ H 1 4 

ip- to !$ it H 15 t77-|-^r#^CMS 

if -g- tf 4f R 



4 



[fs^/rlt a #f 4J5 * ] 

^ # a fi Mi£-$r&j&3L$Lm4%i£ t • ^ « it # tf 
-t- ii t£ -g- &. %k i£ ^ 3r & JSl % & • 

5 

& > & m -t- & & & m m ^ t ' & ^ « a m m- 

(speech corpus)^ f HHi^^^^»T?i#^t lAf « 
^ ^ >m if £ fid $ f -I- ^ j& > *Jt*3t*^#*t«^ffltH«fclt 
10 3£ # ^ # * m & & -t" 8p fid tf -I- 5. (duration)** -g- ^ 
fa (pitch)^f & /fc &d n -S- ' 0 itb 4£ ffl A If # 4^ ft -g- ^ /£ & 
/£ JMJl 4^ tf ^ ^ & &d j£ flfl • ft * ^ /fc & *fc &d J& ^ & 5 

* a* tip £ a * » tt*i^/£3-7L&d*t*££. - ifc -g- tf # &d 
Aff^ * it ^ j& # it fid 2r * - i - a A 

t t& 'It It fid # >5L ' 4iM^ f *° A tf # ift If -f- ^ /£ % 

^ s ffl a t# m * ^ « jhs it -g- ^ /& 3- & t ' ^ ^ * 

20 tL fid & & 3= # # — # & i& t£ tf &d M & JiSP ^ ' £ * 4?- S &d 

Jffi ,% ft ^4jtjLidt^-i-J!Sp^t6d#-g- IT tfl (phonetic 
information) - a g » * ^ f fl<| f f > it ffij #1 ttj ^ /& 

& «. flr * fid tf -I- * it " 
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m ft ' & ft- % <t J38 & & #J -fe7 -t- 4fc :£ ii >R ^ t£ % i£ 

ft # H ' & ^tl:#f Ai^^rfMKilp^^if * 
(deletion) - £ (insertion) - m ^ - ^ ^ * i& ID 

5 A #f it /£ 4l i£ -I- (co-articulation) fft. & -g- |j5 & ^ >f 

ft $ 'ft ^ ' *^-^-§-f4j£^i^^itt ^ W A ^ /fc 7t #J o°a f 

ilb ' *o >f=r & *r € J3S to -g" to £ 6<J T # A ' -i-jLsfcJ&JHF — 4fc& 
*fc ft if ^ * 1 # *4 1$ & to * ' #^*#f f f Aif Irt 
10 ft'Pp&*&-fh^/fcfc*fc + -;lfc4&*##1fc«- 

^^im^ft^^^#it^:^jE>st - AX# 

# JT_ JL H i£ - ;ffr i %r j@ & fa Jf. yt . ^ ffij . & ^ ^ 

* % m, a # # m *t * j& a # ^ j& * 7t • *«-m*^ft6«n& 

15 & & * it ' * # 0f f ^7 ' JtiK^HaAiUltedf 
#T 1f # a ZiL ifc 4L o 

f *p #> dj *a # £ IM -S- 4fr St 4l a * ' #J « * ^ 

20 #L H 6292778 ft - & B * #■] ^ ^ $ 6125345 ft > 

£ ® 4M'J « 5675706 ft ^ * *| - £. t ' * 9 # *'J 

4- Jff 6292778 ft #<J # & & f§ & ffi 1& n (speech 
recognizer) a Bl M X *J ^ | || ^ |f (task-independent 
utterance verifier)^ #f > ^ H. -fl- ^- t«] (word) - # tf (phrase) - 
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JSl £) + (sentence) m 1ft # ' *t 3& IS & % *'J ffl J& IS ^ 
(model) JBl J5L fa flk & (anti-model) J3«J # »J If -g- #f 1ft & Jfc tf] 
ii-fct 4t (likelihood) > # $t g. fj- & & ft (log ratio) & ^ ifc • 

ft & 4£ & * iq - # if * a^-f-^^^c^-^^^Aif^fi 
5 ^ #l tt ' a*jfc«!t*&*&* 1 &&i§-g-#ift#* ; ^ m ■#■ *'J 

# 9 6125345 «; * *.J gij $| ffl %% -g- ^ g (speech 
recognizer) J. £ — ft iX Jl # T * & * *I ' # M If -g- 2$ 1ft & 
^ # If -g- & IS II (recognition verifier) jX 1 ± - j® a Ji ^ 

* A * m ' ft ft. if. i& 4£ ^ IS (integrator)*'] ffl £ ^ £° li 
10 (multi-layer preceptron, MLP) ££■ _t i4L T # # S'J ' J-X 

& *t 4fc ^ «& ^ & £ It -g- #f 1ft & ^ ; ffij & H #'J ^ 4- £ 
5675706 3fe # *'J ft'J #'J ffl Jp- ^ (subword)^. ^ £ (string) #| 
J«t IS P 6 b & Ik IS - 4t *o 3: ^ J*3 S- #J If * «. & 5 ^ M I* 3= 
(keyword) • ^-^JMtttPff&^JIfitSljfe^^-sr^MS! (hidden 
15 Markov model, HMM) 6-j ^ 1ft & * > ^ £ ■ *fc IS pg> I'J *£ & 

tf&m. m st & & & > *. & %: «. * # & 4£ m mm^ ° 

ift ' -L idt ^ 4 #>J 3: & £ «tth*.#^is-S-^iftrttfl6Bfc 

WW* ' 'IMP a #M& — 40 r *o j X ^ Pi % #1 If S. » 

so. * ^ a if # * 4i it -g- ^ /& a w m «t #f- ^ r *p j SL^n 
20 a ffl 6*j «s ; jtb ' if -t- m ift ± # # «fc # ^ # ^Mq (out of 

vocabulary, OOV) # flJ] *| • A If # * 4l If * ^ ^ ^ #T R'J 
^ i& ^ *o if -g- it 4L it -S- A -I" Jt# * ^ ^ jL >s$ ; X > 
«-8-^ift*5-^ift6<j«W"5rjfe*:-^^18l > -m>M% > 

* - ^ « ' ^ x n m- if -8- j& m m % n 
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# ^ # i& m * m ° * it . ^^o^t^iij^tf-i-^^ &.m 

^ik&tikft ft * i £ & St # f £° A t# %% -f- ^ # 
& ft ft « ' Jk # + ^ S & • 

5 

[ % W ft & 1 

# ^ ±. * a #<Cfc£4SI4*--***tf-S-aifrt3-S- 

* A ^ *f >ft ig. ' # & IMf^T ift #J t£ -g- -fetf » -fiz- 4 - ISJ ft it 
ft ^ «. <J± " JE- ^ > J-X A a a o f • 

& tt *l ?j & jsl % & ' & # & € « i f& -fe? t j -I- ft & & 

15 St & A * — • 

^ Jttt 3} & t ' if & $i % - ft * n ft ft (recorded 

speech corpus) » itb if "a" t# # 4t # $- M — *o Sn ^ ®V & 
(known text script)^ ft $L ffij ' J- & £° >C ^ #>P ^ t ^ A 

20 * N48 tf -g- jp. tL ^ if-, -g- ft tfi ; & 2- m- M. # e, ic ^ J3Sp 

t * 1 1 -t- * ^ ^ t§ * w tfi ' ffib g -a- tf # 4* t *r ^ t& #j 

it{ N 4® # SH'J ft 7t( test speech unit segment) ; 4^ » W 
«Bt » # 3HI n^q-TtZ-VJ H; (cutting point) ^4 ft ^ *f ^ -fe7 

■a- * ' # a i^f _l it # *i m^^TiftTmj&z- w ii ^ ft 



A & st- *k ; jl # to «t # m n -8- * to st * »r * jsl • 

if -L it # «t -g- * to 4: 5 & e* x ^ m & *L fln & ; 

* & jh # & # *j tt * * it #t «■ m ^ -i- *r # A & re -I- *r * 

& ^ > H'j *a itt # ^ -g- >t • 

-8- Ifr « 4* *a - - re -&■ *fc tt & ite. - a A - # 7G l| it m & " 

£ A * >H@ ft jp. ft re -8- f tfi ; # to t& $| M & # * & e, 
x ^ me + ^ re -g- * to ^ re -g- 1 m ' if inif^tf 
M to $1 tB N-ia # #J ft -8- * to ; &T*.d*2.*-fefl-8-J!frtt«*& 

15 & *fr 1ft -L it # >*] *f-S-*7t4LtJft'fitjtm3y-i66«lT*A ' # 

a #>J if A # *| re*^7tm*frifttt-fefltt'fit*£.^it.*fc ; j. ^ 
$ * re -8- Jttt 1 ft m ia. $l to 1ft Ji it # 3*1 re -8- J£ to ^ 1 1 -g- -g- # 

Mm & ; #*7G^iS«&#«»L f j # *i re -8- # to m n m *~ to 
20 -8- # a a -8- # A & > & & it # jsl it m a - 

fg «t H ^ it ft fcb ' f^AiA^ntf ^ ' * *t # m re 
-8- * to % JL Mb *ft jR ' & ^ # ^'J tf -g- # to » & 4l • M 

m # m tt -g- to • 
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C * * £ ] • 

*&*ftm&.ibz-3&i&n & £ % to -s- -a. «8t « ^ 2r ^ a 

$ #c, # "°T j& ffl ^ ^ ti- 44 & 4^ X ^ # n (corpus-based 
text-to-speech) % & #3 & -g- ft ?t jfc • # »T >!& ffl ^ -fi ^ 

*t & * m > n&^mmi^*hm$-t&m • * « * it «fe w 

# -ft ffl ^ — € 18 & & 1 a f # AS e, £ a ^ ^ j§gp ^ K(known 
text script)/ 5 /^ U #3 H -g- §#■ 44 4t Rerecorded speech corpus) 

10 — W 44 ^ 1 1 ■ * — 7t to #J H 12(speech unit segmentor) - — 
to -g- %k W: H 13 (segmental verifier) - — I £ -g- Jffc « |§ 
14(phonetic verifier) - a ^ — ^- ^ ig H 15(speech unit 
inspector) » ffl J-X Jffe t£ g # -ft- If 44 4t R t fit to #J ftj #J # #J If 

*^./t m^to^r # &cMsa t£-t ^rt^cMv • &t • 

15 t 44 * 1 1 # ffl a^#&*Btt^-|Sp^K(X|f|^-g-J38p^ " X 

^ #P )&. H -g- f£ 44 ft R > 6 n * asp 4^ K# ^ A * N40 it -8- 
^-tg (speech unit segment)^ If = # 111 • If -g- ff 44 #f R$& ik 

20 * 3* T i£ ^ it iH # «ti (Mandarin) f§ ^ & /£ t£ 44 

£ A ffl & frJ ' t 2: # 4 ^ ^- - -t" BP (monosyllable) ft 
f ' # *P # - m t X ^ St ^ * - 4S * fp (syllable) • 13 *t 
it^ff^^/fcafm Steffi # * *■ ^ /fc * to ( V? ft -I- * 7t )fe 
+ X r -g- Ip j « ft ^ * #J %iW ' * tf -g- $ _L ^ m » 
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' - 48 * fp it A (initial)^ M-^(final)m ^ 

&l /& ' ^ t ' % & "§r (nasal) - >ft -g- (liquid) - & -fr 

(stop) (fricative) - A $L & -g- (affricate) # -g- 

(phonemic);** £Ji • # & * f # to # « A -g- (phone) > £ 
5 -f- (di-phone) - ^MPl(root) * ^ if (prefix) - i& isj (word)... # 

ffl la «# ° 

&T#.#-'0r#-MIB2' & i& ^ ^ *M*J € *t 1 

1 ii * j»s2oi) ; # ^ > & * it ^ m n # 

^ # £. 1 1 t £, £a X ^ J£P K I f -fr ^ ^ > £1 3 ft * t£ 
#4#R#J tf -S-S. t ifl #J * N-lffl # %RJ ft + # to 121 (text speech 
unit segment)(# m S202) » # « If*. # -fill # SB] %% -fh it 1 2 1 
15 #J t7 ,fi 4& £ (cutting point) % tfl • 

fcl i77 f'J 13 12m "fcJ #J iU # * ip 4fc 

#i£*ftf£-£-#*s]*f$f'l± ' S jtb t# $- m H 3 ' £■ 4& f£ i& ffl 24l 

# J$ S202 t ffl « ^ f'J A # *J »-S-*itl216<»#B«pa!Lie. » 

ft *77 #J 13 12 IT & ft l*j&s£J%^r*.;f*£! (hidden Markov 
20 model, HMM)f M -g- «§- #4 4t Ri& 4t tfl "i" %l 3 s - (alignment)(# 
S30 1 ) ' a a|a «&■ *b -fe7 #J i& NIB # >BJ ft -fr ft 1 2 1 • X - 

# *>J t§ -g- J?- 7b 121 £ M # - *f ^ H37 tt <fiL £ ' * t ' I* 1% 

AlS^ffl Z-frtirifL'M &} tiz -k %i 20ms - -fr *g 4fc # 
^ 1 Oms ' fii P] £ ^ # - # «t l^J # # * * 264® >^ 6^ 
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4£ ' m %, 12 m tf) ft & #] m t# *t (Mel-ceptral 0 
coefficient) > 1 2 j£ # £ ^ (delta)#J m ** ^ *t - * itf *t Jfe * 
1 2 =fc J: (delta-log-energy ^ 

delta-delta-log-energy) • jib *b » ^ f #J # -fit ffl ^ # 5t tf 
5 (speaker independent)^ !&&££i' s r&m & ft 

^(initial model) ^ ffl| # ft ^ (speaker dependent)^ fit 

Z-mw-te*?] n fa 3- it 4t *» %P (fine adjustment)( # 

10 S302)> it ^Jfc#£#^#ttfS;$Lt8<i. > 

* to 32 IS * «■ * # *t ^ If # * & #4***it##*.#-*t*. 

«■ *J 4& +77 1 £ >fc £ it ft %k m ' _L m. ft Wl *t fcl hwte & .!£ 

4& £ #1 *B (neighboring) t7 ft 4& S * # sRI ft X. 1 2 1 ^ i& 
# (zero crossing rate, ZCR) - Bl # tf ^ # -ft 

15 (energy) « #'J *o -sf ^ ^ -g- £ J*, 5ms - *I to # 1ms ¥j 

^ * -tt % %> ft jRJ n -g- ft 1 2 1 4l ^ ii tfL fife (band pass signal) 
A A it ffl St (high pass signal)^ jfe*-fifc'^#.«(*ti - *NP £ 

20 & & » * ^ ^ it #j m it -ft ^ *& -I- to #j ^Tiftia^A. 

^ # ff- -8- (text-to-speech, TTS)/M4t ' * 4 » ^ M ff- to 
«-J * -ft # tf * i£ & '14 • ^Pp^K«*JE.4t6*j"fe7«IJp.7t - H 
«**HW»JiB«» + ff+1«ft»«3£-Al|Mft » 4fc 9 X # Iff 
£^Jii£#»J«&-8-jp.7Cl21/9T *f MX} w lis to ,f± faSLJSLty M 
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^t^m ' a & ^ ifc 4- # SRI tf- -I- -fefl -fi £ ^ S303) «> £■ © 

t ' & ^ ^ w *° "=r & ^ m #i m m ^ % ^ m ^ # & m 

(priority) • t£ A & g - #) # £ Si M t * *t # 4 g - 4@ # 
% % ft : % ^ % % 11^ *r & (average) ; # "sf 

5 M & Mb 4l £ Mb m. %K ^ 4 Ml -fit (weighted 

average) I # $ ' ^ ^ ^ #J i& ^ ^ & tf 44 - ^ ^ -6- j® ^ 
is] * - m > A Ip ft ^ i# it ft & tf <S. *o ^ f: tf # 

&n %-%-m\z-JT ±km ^mix-fam-m » * & ^ # 

10 #*J*&-8-*7tl21fi«j tfl ft 4ft. £ t tfi ^ & ' t J9S & & 1 W te # 
mn -&-*7bl21^*J#it5--fe!7-S-Ji8t«ii 13** If -g-Jffc&g 14 

* #i 4r «fe « >jtl m. > n f& j £n&&R*¥}&fipfr&frx 

m> iKt #7 -S- fp IV] #j If -I- — (phonetic consistence) • 
^7 -S- 4fc t£ H 1 3 m %k f£ # £'J tf -B- it 1 2 1 #j -fetf -i- -sr # ^ 
15 CMS(^I$S203)' *#.*4jt^lt«-S-JK.tt#-it*.*J«t^»J 

tf -g- J?- 7b 121 #J it ^(boundary) ; ifij ft Jffe IS H 14H'J ^ ^ ft 
#»It§*jp.iL121G«jt£-g-^#&(#-** S204) » JX PI ttf # ftj ft 
-1-^-70 121^:^^^^^ e^X^asp^K^fsL ffij^ - S>±* 
20 #J 7% ' _Lii#^S203A^^S204#5C^#>^ l§) Bf 3Mf ' # ^ 

*t ' * tfl -a-«t« H 13tf # A ^i77 -S- T * iCMSI, : 
CMS = maxfl - h(D) - £g(c(s),f (s)), o) ' 
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t t ' h(D) = K(^w i |d i -d|)(^ h(D) = K^w i (d i -d) 2 J) ' D ft m ^ 

ft -I- -^F- tL 1 2 1 ,fi ^ ^ # ^ ^ iij f; • d, ^ & ft Ml %_ > 
d=p(D) ^^.fi^^L^^E^S ' > 

4t > is. # 4 it m & ^ & ^ > K( x ) & - m « m # n & ^ 

5 # ^ (mapping) ^^^0^14LW4L*ttf.6(r*tWSftita*f 
(monotonically increasing function)' h(D)#, ffi J-X ^ iSt & 

- 5 49 >k H ft (decision point) fal #j ^ — 3& 'fek • 
fa £ ?F - Bk >t± M & > ^ "^J" # & ^ 4& • g(c(s),f(s))H'] Js, 

10 ^ M #J ' f(s)& -g- «. s^ % & # #L ' £• & i& ^ ^ > -fe BL * 

nt * <i - a ^ & ... # • m itb ' ^ * 4l -g- t # A cms 

t ' **-*i-:*-r#fi<jj&***a- > * 46, & n 0# & jL ' % t * 
•r *6(»^**nifeA-fe; » to * # *t * - & &} <if # ... # . 

15 *■ W *. ' * fl #1 #f $| dl^#«!ltf-a-^.7fcl2l4:--St4t^ 

' *ff>5i^i^^#mt^^^^^ ' 4S ^ m -t «p tfl « 'J dJ - 
■gt JR. ft -S- (silence) » Wl 1t t& ft >® & tfji&^&M-^&J&& 

n m m $ • # 1 1 * * # & al g a • s& # sl ^ i& • 

flo ^ * «fe #J 4l It -g- 4St tt H 14H'J 7% ft -g- t$ 41 
20 t m *ft ffl #J H m If 46t tt (discriminative utterance 
verification)^ it 4t £ fh * lp JSfett • * 4f ^ # - -fr lp ^ 

«'J ^ b ^ *J tS: tf * — fe. ip M 3! (syllable model)^ ft & ^ 
(anti-model) JX & ^ ft -g- ^! (verification model) » -g- 

lp ^ 51 t>'l 4*. £ ft £t tife # *J ft -I- J£ to 1 2 1 ifo @ # It # 
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?tmmtefttfitik& ; sl • 5.1^^1! m *i & n u m tft # 

-g- ip m m & & m si ^ * # a * & * 4M^a^^ & 
• ^ ^ & itt it - & *b ' t# -g- is 14m n tt # its n -g- 

5 ^TtiCMV^ : 

CMV = min{LLR,,LLR F ,0} ' 

#t , rLLR I =logP(X I |H 0 )-logP(X I |H 1 ) , ^^^^ 
[LLR F = logP(X F | H 0 ) - logP(X F | H.) 

> X F & # #1 to 121 4l*&#- > H 0 &#jRl*f-g- 

Sf- to 121&fcJLx&m H 4^ *t-fa.«t(Rp ffrifc Ip ^ ^ ) ' H, 

10 & # ^**/tl21*.*fejE.*t^jR4L«-jL#ltBt(Bp^-ife^^ 
i^lif) ' LLR|j - *f *t i£ 4et tb(log likelihood ratio) • 

% * tfi ' ^ 2fe #-J 4l i*/ -g- 3& t£ H 1 3 T Jffit « -feJ .1 1 
' #*:fr*P^J!fr«*&-g--sr#&tt$&Jfe ' m % #g £ 
#*«&^«fRt#r$fc|SLtt$&-fr*-iE.**i$ . j«rf J6 (ft # #1 #- 

is *t tt. it * ^ ' s *b t& « g i 3 T *p ^ ** £ * itb it -g- tf # 

& ^ JL z£ ; xtb ' ^ t- #J ^ ^ -g- Jfe f£ g 1 4 <fr «r 3& « ft 
* ft ^ #: ' ^- # 4fc ft: tfl Aft -fit £ #7 */j jfe ' ® MbU*°VJ 4£ 
i It » ' Jt'J it # tf -t- At It a^tt f'J t77 #J ftj ft 

-g- * to 121^ ip - .fljii^A^^l v^3kPM&f#-g- »T*>£ 
20 CMV » 

ft ' m * # 70 1$ it II 15# ^ttf -g- ^ ^ CMS1 f# -g- 

^rtiCMVffl w^-fli«t4Lri*'flttb«-(#i*S205) • |» 

ikK&%. *S # 3U IS- * to 12 1 (# 3£ S206) • & t ' # to 
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ft it if 1 5 4% »T #• m 1ft $8 ik % (early decision) & & M & M. © 
(late decision) #J # * fcb # ft| ft -g- it 12 1 # iff -g- T * 
A CMS^ %% -g- -sf # A CMV o ifijfa^f^^^fi^^^ 

# -ft ' cmsi if i t i cmv t 

5 #J & f 1 4fi iM. fcb # • #m A i% b 6 b ^ T # » # >I'J 

t# -i- ^ it 12 1 a ^ # 5. a t# # ^. t ; # — fiu^i^ti 

CMSict#-t-^T#^CMV^ t ' *t&£#j*|1* 

-g- ^. 7c 1 2 1 - 5.#MH&&3l2r^ ' a»] & iL 4b i77 -I- °r * A 
GMSA ft -g- »T * & CMVt ' s^fi-^ti^^lff w 
io tt % i±j - - * A ffl a & n * tb *at * ^ * & • 

Aajita««r*fl ' ^ # a £ »r ^ i& « m & % & #j -g- 4* * 
-s. £ ^ t& -g- & -g- & tt A A ^ *f ^ m. m • t ^ # 
# # # i/7 #j -fit s. * -S- *fe «^ iU * w # m -a- tt # *b > n -*r 

15 T A «■ # * t# -g" J?. TO & #J 3" ft. 4± - JL > A o°a f ° 

_l it ft m in it i% % t >r ft «, w ffib ^ #j ^ e, • * # B ^ #r 

Jifr -L i& 1f 3fc #J ° 
20 [ ffi ffij # tfc ^ ] 

m i #. * # «y§ - #3t #: ft in */j £ # & a • 

n 2#, ^ # a ^ - *t ^ * «fe m >/n. @ - 

m 34k*. # - #ic ir «fe in z-to^&m*- 'A m. m • 



16 



[ SB Sfe «L ^ ] 

7t to % 'J g 1 2 
tfl -g- Jife « SI 1 3 
# to f fi it H 1 5 
tf -g- »f * Jk CMV 



* *t * 1 1 

# 8>j t £ -S- ^F- >t 1 2 1 

H 14 

5c ^ JiSP K 



17 



5 -I- fi- # 4* 4i 1*3 #> «& — ei^:£^»5p;^#r#^tfri/fc ' s£ 
*p X ^ fl§p * t £ A * N-iB ft to 4i ft 1 tfL ; 

- tfl -I- # ^ • # #L # t£ 6, *p 3l ^ 5§P ^ t t£ # f £ -f- ^- it 
41 ft ^ tfl. • £ t£ 4& t# # m t » A -feJ f'J i±J N4B # SKI tf -t- 

io - ttf Jttt is # ' #^ « n. # # *j ft -8- * to 4i -feTj ft -fit 
i^ti-tiu^rti ' w n m * # # *i t§- * * m a 

4l i77 ft -fit 4 7% ^ iL ; 

- tf -g- ft «£ ^ « ' #> Jffe I £ i£ # # ftl ft -I- * it 4i tf -t- 

* A ' « #1 *r ts # # m & tl&g x& 

- ^ is. ^ j$ > <& it & t £ # #j nt^-TtmnM^-^^^r 

# 5. a *#■ -g- t # 5. ffl w & - fi t& 41 n %a it tb ^ ' # t& # 
& a a* t* n & a. ' & £ ts # jri n^-^-Tt ' & 4i > it'j 4& « 

20 2 . ^ t ff # #1 jfefflff23jj/9fii|t4i^r* • £ t ' t£ -t- 

a & t n p m '■ 

ffl S a ^ 4 ^ i f a I ii if f n # t *f ^ -fe/j f'J its N ji 
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# *i ra * * 7t > £ t # - # m n*$-7i&iftj&7Z&#-w 



■te \n ft to s. ' 

a $$. & # *i tf -g- # tl m m 4l 5. ^ - # «. #- it ' a f * 

^ # «>J tt-g-^-7b4L*7^tJ»>fe:£3fe ft qui® > M. tf % its tfc # 

5 >*J i£ & Jim M M. 'J? - & ft $t m <t ; « ^ 

£• ^ t£ # s»J tf -g- J£ it *7 tfl ft -fiL £ A ft ft W 4£ 
a # t£ # M tf -g- * it ^ ttf .1 t to JL - 

3 . *» t tt * *'J IE B $ 2J* #r it ^ 3" ' * t ' t£ # >M 
n&%-7tffi$tJ&Z-&®L&$k i% & t* 4ft & & ft -fiL £ *i # -fefl 
10 * ^ * ° 

5. *.ti»*jHftH*2«^iiii** ' £■ + ' « # «J 

tf -g- * it 4L # ft #■ i fc % 3k t& # >1'J m -g- # it fig * 0L • 

=0. & t£ # >K'J *t^^^4L^SiWftAjft5i.«lSfe4LjS&*jji. ' 

* <ft #K *. a - # £ tf * 4K ♦ • 

7. t tt * *>j & n $ 2 js m it ^ * ' % t ' #■ - tfl 

.st '$LMi&& %.jk%-m-ife ' t£ # tf -g- # it ^ ^ ft to 4 

20 -fetf ft to jt >S. *77 ft IBtW'tt^L^t-sp-J^'tt: - 

8. *»tflfr**I|affl3pl3Rmi<t4i^r* ' * t ' ^ « *7J 




19 



t t ' h(D) = K^w i |d i -d|)' D%,i&ftm t# -g- # tg ^ ,f £ 4L £ 

# ^ * jg. ft 4 ' d. & "te7 K -fit S. ' d = p(D) & t* iff Stt 4l & %l 

* jft 4fc jfc > K(x) J-X)| #|{tf I^^^O^l^ 

B3^*ttfL#.¥.tWifcJ*&*t ' g(c(s),f(s))& -^tlt^^O^ 1 
4lF 9 1 • s^-*«. ' c(s)Jb *4BLs4L#J5'J ' f(s)& 

-I- ^ ir m t ' t£ # «i -i- # it m «■ >st ^ tt -t- # a & = 

CMV = min{LLR,,LLR F ,0} ' 

#t , rLLR I= logP(X I |H 0 )-logP(X I |H l ) , x ^ wm ^ 
[LLR F = logP(X F | H 0 )-logP(X F | H,) 

to ^ * » X F |, t£ # *J «& -fr jp. tL 4l ' H 0 4> ^ # *J tf -g- 

*7G#.*fciL*fc$ftjfeL4L£&m«t ' H||?tl# *J f# -S- * it 4& 
JL It *L ^ *h iL M t& ' LLRl; - *j- *t i£ ^ m fcb ° 

10. - «i£i*t&-&-at&t0-8-AJ!fr«4Lfc*l ' : 

- f- jft . #«#*-a*Pit^WP^- « A - # AS f £ 

t #. J£ & 3f N-fgJ tf -g- * it 4l If -S- t tfl (N JL ^ *t) ; 

^t^tf if m - g t£ -t- tt m- ft t *f >ft tfl *l A nisi # *j tt 

- +77 -a- j& m m. > # % « m # # #j tt -a- ^. tg ^ t& » ^ 
f^fi^in^rti ' « n mn^-ft m & ft m n m 

*m % fa % A & jl ; 
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- m -g- & ^ m & ' # j§& « fg # # $»] tt -g- # it ^ n * »r 

asp 4- # jR. *n j& : « 

- jf it it m i& > # & ^ t£ # *i %-7tmn mz- ^ 
5 -i- # jsl & n -g- * & « a n - ?i «t ^ n m it .it n » t *s 

■te m t£ S£ -g- it o 

1 1 . *° t tt *>j $& n $ 10^ m & ^ % *t ' * t • « * 

J& IS ^ *§. # 4*. T?'J#^a^t ^ t£ $ # aM ft -g- J£ it 4l $ i 
ffllft^.HAilltt g fii # -g- fM4 4t t # a to f'J * N4i 

# « + # it ' * t # - # am «*#7t-fik#A^A*-*» 

4# tfl ft 44 S ; 

15 * tit 4- # &'J t£ -g- ^ it m i& 5- ^ - # «t #- *t ' « 3N- 

f£ # »j ft -t- JfL it ^ .1 £ 44 Jt it ft KBt m ' JL t f * dJ f £ # 
*J tf -g- JP- it *f ^ M. 'J? - i77 ft $C flL ; « %L 

m i%^%-7tZ-wte J &%Zifa%&. t7 ft % a 

a If*. # t£ # *>j If -g- # it ^ *J ft -fit 1 • 

20 i2. t tt # #«j n, s * 1 1 m m & % m> ' * t ' « # »j 

i§ 3?. H fir M M & Wl #- tt MiZw-te ft >fi £ ^ Hp t7 
ft 44 JL • 

I £ -g- jp. it & Wl $- *t # & t£ # »J«"g-^-ib4L54^:# o 
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14. *» t ft # #'J 4& ffi * 1 1 * m it 4^ % & • & t ' « # 3*1 © 



«■ -I" * 7L 4L # $t #- *t # %3 «* # »J « * * 7t 4L Afe * tt. 0 

15. 4o t If -f- #'J |E HI ^ 14* m3t^^*fc'*t»«te* 

A ft ^ is # »J * it fl 1 3i m* A.A si. m *fc 4l jfe * tf. » 

5 g-ft^^a-^fctfr****- 

16. t * *"J It, Bl * 1 1* m it ^ % *fc ' * t ' #■ - tfl 

1 1 m. m ft ^ a # - # 4 4* ' tft # m n * * to ^ ^ a 4a t 

to t i -fit S. A t;7 ,f £ «ttfltf.^*t*- 5 P-^tt. • 

17. *o t * * #'J f& S * 10* m it ^ & ft, ' * t ' # «'J 

io tt -a- * 7c m # a ^ -fe7 -a- «r # a ft * : 



£ & & fa *0L ' d, £ "to ft 4fc * ' d = p(D) h i% to ft 4L ft & 

' K(x) ^7 - m Ofr 1 4l 

15 Pfl^L*ttt.fiflJMW5fc^a*t ' g(c(s),f(s))^-*Lft^^0^1 
ft # ' — ' c(s)^-a*l5ts4L^*J ' f(s)Jb 

18. ^ t tf ##>J |E ffl jj? 10* Utiti & & » & t ' «# ft| 

1 1 -i- ^ 7t m tj- m 4l t§ . -a- «r * a ft & : 

20 CMV = min{LLR,,LLR F ,0} ' 

tt , jLLR^logPCXJHJ-logPCXJH,) , ^ f# 

[LLR F = logP(X F | H 0 ) - logP(X F | H,) 

it ^ $ ' x F ^7 tft # ««j n -a- to 4l m #■ ' H 0 i, & # #j tt -a- 




t t ' h(D) = K(gw j |d i -d| 



]) » DMb t& # *l tf-a--?-7b4LtJJ»4L# 
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* K&®LJLx$.mikz-jk&%kn. • h, & m # *i tt * # it * * 
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